SUMMARY Semilunar menisci of young calves, and infants and young children were examined with the scanning electron microscope and the light microscope. Canal-like structures were noted opening onto the surface of the menisci. After filling the joints with Indian ink, ink was noted within canal-like structures deep in the substance of the tissue. The canals may play a part in the transport of fluid within the meniscus, or may carry nutrients from the synovial fluid or the blood vessels to the avascular sections of the meniscus.
The semilunar menisci are fibrocartilaginous structures, which play an important part in the function of the knee: they stabilise the joint and transmit load from the femur to the tibia. They are thought to facilitate lubrication.2 It is known that developing menisci are different from those of adolescents and adults: they contain more vessels, are much more cellular, and may have greater reparative properties.
A number of workers have studied the surface of menisci using the scanning electron microscope: the femoral and tibial surfaces are similar and showk ridges and grooves running predominantly in the long axis of the tissue,4 which may be due to shrinkage.' Humps have been observed on the surface of the menisci of children. 7 In this study we have used the scanning electroni microscope and the light microscope to examine the surface of menisci of young children and new born calves. We present evidence for the existence openings of between 10 and 60 ,um diameter were clearly visible (Fig. 3 ). These were structurally similar to those seen in the calf menisci, but more sparsely distributed. The structures were seen at all ages studied. Calf menisci were examined in the light microscope both with and without Indian ink treatment. In a cross section canal-like structures were clearly visible between cross cut collagen bundles (Fig. 4) . The structures had definite but acellular walls. They were distinguished from blood vessels as they had no muscular wall and no adventitia. Furthermore, many were of larger diameter than adjacent blood vessels. Indian ink was found to be present within the lumen of some of the canals (Fig. 5) .
When the human menisci were examined in the group.bmj.com on November 7, 2017 -Published by http://ard.bmj.com/ Downloaded from light microscope it was appreciated that the canals would be of a very much smaller size than in the calf. Nonetheless, we did see canals opening onto the surface, which were filled with Indian ink (Fig. 6 ). In addition, Indian ink was noted in canals or loosely packed tissue deep within the meniscus, some of which surrounded blood vessels near the attached edge (Fig. 7) . 
Discussion
We do not consider the structures described to be artefactual: they were observed in all specimens prepared by critical point drying or embedded in methacrylate.
Because the menisci play an important part in distributing stress over the tibial plateau and in guiding rotation of the tibia on the femur, they are subject to both compressive and shearing forces. This implies that the meniscus must be as deformable as articular cartilage, and resilient.
It is known that articular cartilage is compressible and deformable by virtue of its high water content, a function of the high fixed charge density and proteoglycan content.' The menisci, too, contain proteoglycans, which are in many respects similar to those found in articular cartilage.( 0 The water content of meniscus is about 68% in adults and 80% in infants (Bird and Sweet, unpublished data); a proportion of this is presumably held by the osmotic pressure generated by the ions and counterions surrounding the anionic proteoglycans. The system of canals we have described may play a part in permitting the rapid flow of water from one section of the meniscus to another during weight bearing.
The surface openings of the canals seen in the calf specimens were very much larger than those seen in human material. The menisci themselves were virtually the size of adult human menisci. Whatever the function of the canals, it seems likely that tthe functional demands of walking immediately after birth may call for greater efficiency of the system in the calf. At present it is not known whether such a system persists into adulthood.
In man there is a well developed vascular supply to the menisci: a perimeniscal circular vascular ring supplies the peripheral attached region and sends radial branches into the substance of the menisci. In the fetus vessels are to be found throughout the meniscus. 3 We are aware that diffusion from the synovial fluid is a commonly accepted pathway for nutrients entering both articular cartilage and meniscus. The Indian ink experiments showed that the canals within the substance of the menisci communicate with the synovial cavity. It group.bmj.com on November 7, 2017 -Published by http://ard.bmj.com/ Downloaded from this region of the meniscus through the tissue and out into the synovial fluid.
